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„ nKVICE FOR «0«ITORI«G A BRAKE SYSTEM 
METHOD MID DEVICE FUK 



T.tes to a method and a device for 
present invention ^^'^^^^ ^^^^^ in particular for 

aetactin. a malfunction of a ^^^^^^^ 
detecting a malfunction of the ,,,i,ation of the . 

a bra..e system of a ^tor vehicle 

..a.e system as a " aerating a system, wh.ch 

.elates to a n^thod and a ^-^^ „^ , ^.or vehicle as 
— -Tthlirertr-function, having the features of 
a function of tne u 
the independent claims. 

„ active steerin. -^^^ 3::r ar a^e' rJ^^ted at 
33 .6 9B2 the '^^'-^/^^^^X ..le and, sparing a 

,ne separately controlled »heels ^^^^^^^^ „ 

aead .one, their difference "-Y ,o„eiderably 
Itain an additional 3--^ ^^^^^ in particular 

increases the driving stabrli y 

on uneven roadways. 

^4= 4-vie Invention 
summary of tne 

f on describes a method and a 
mentioned, the P-^"' ^^^^^l, , bra^e system of a 
aevice for detecting a ,,aeB may exist durrng 

, „o,.. -vehicle. At L^ence of the present 

activation of the ^,,ected in a first manner 

invention is that a -"-^ ^/Z^^.^, a malfunction is 
when a first operating mode . P „„d, ,3 

detected in a second manner 
present . 

is that possible faults 
.he advantage of the ^^^^^^^^^^Z. wheel pressure sensor 
of a brake system, xn partic 
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... .... ae.e«e. in eaC 

, the bralce sY^te" ^""^ ^ „ ,£ possible- 
3ui« o£ the ^^^^^ 3y,«m, 

operating <."i- or a 

o£ the present invention ^^^^,,,es 
another variant oh control ^ ^^^^^^ 

,evl=a .or --"-;j;..hlcle. ^ .frrtroauctlon. 

'""^nrert .y-- - ^-"rtnl -trol an./or 
' " the present Invention, the ^^^^ 

^ooordlng - ;'^^J,„3,,ed at ^^^'^ ,„ the ™otor 

regulation .3 -P ^ ^^^^^ ^^3,,„ ^"".e provided, tor 
operating „g system It »3>y be P ^ ^^^^^ , 

rt al addltlonal -eer- -g-^ .he 
instance, that ^^^^ of the d .^ed by the 

junction o. the -"-^^^^ ^^^te. Is c>^--^, ,,oh ae the 
operating etate ot tn ^^^^.^^ ^e J 

, .arlahlee -^^-^^^^t^ivldual wheel .hat the 

,.a.e pressure m the . r e ^^^^^^ 

aerlved therefro^^ ^ ascertained as a ^^^^ 

additional ste p„ssures at th ^^ously 

difference o£ the^ ^^^.^^ ,^,,em assure 

.he use - o. utlll^in. ^ J„,e oontrol 

provides the poss ^^^^^ hra.es o£ a ^^^^^^^ 

differential /.P vehicles, 
,he steering angle 

,,,,„,.on IS that, 
of this variant of the presen ^^^^^ ^^^^^^ 
*e — « ,,,ected ^ ,,i.e of the hra^^ 

in „heel pressure sensor s 

particular m the operating st» ^Uunctlon 

evste., -:::rrea-d. m the ^^^^^ ■^^^^^^.r., ^de of 

3, system IS -t least ^^^^ ^^^„ , '^.^Jtlon Is detected 
is detected m a the -1'""= ^£ .he brake 

v,rake system is pres rating >»ode 

' a stcond ".anner when a second 



syste. prevails. ^^^^^^ 

, the brake system has ^^^^^^ 
- a »alf-tion;f ^^^^^^^^ 3ensor suite 

particular of th ^ 
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^nv^ it would 
. detected properly. 

. ^ 1-Vie functions oi instance, n 

affect the r vehicle. For ms 1 in a 

determinea steering angle- effect of a 

faulty additio-^ s«er ^ ^^^^^^^ eHec 
.as advan.---;^ .ne ..9ula»n3 

malfunction o£ « 
.ontroUing system. 

,= etnbodinient ot tlie P''* a way 

xn an advantage- ^ -""""'^t!; independently o£ 

,.ovided - --^rs:;- '.e n.st 

7t.: vr.icle driver. --.r^.i^iduel .«.in. 

the «ish o£ , detected when no wheel The 
<,,e«tin. -de ;s ;e:e.. dnrln. a .«Un. ope"^^^ ^^^^ ^ 
,„,ervent.on t^e P „.de .s ^^^^^^ ^ 

existence of the ,„,ervent.on ""^ J^^^^^ syste™ 

„heel- individual bra „„„i,oring of the 

h«^ing °P"^"°''- "lementation. the ■^"^^ dri.er- 
.ecordin. to th- ^^^^ ^^^^^^ ^-^^^^Z^'t^.. o. has ta.en 
.0 activation of tj^ ih,,„ention is "''^J.^^eventiation 
independent '^^^'^ / ,,,ency P"^"*' J „^es place as a 

""w:"exi=ting operating --^.'^'^l.iaual .raHing 
between two exis ^ wheel-^a ^^ti-lock 

.action of the ex.^t ^„,ervent-n^y 
intervention the ^ ^,,,ided « „kes 

braking system '^^ .^^.^ '''^"'''•"^ the wheel has a 

^""^ tnt-l-. hraking system when ,he 
place in an ant ^^^^ of a 1 ^-educed. 

Udency to .ept =0"^-; °-;„,eoue ^nner 

30 hrake P-;7;;;,ection is P°-^'=^\^:„;:.idual braking 
Thus, a fault det wheel -mdi 

during braking w.th 

,„,erventions. ^^^^^^^^ 

development of the P«-""\ „heel brakes be 

^Tlhtt t '-"--^ P«^=""^ ::rated and the vehicle 
provided that ,3 act. 

edified when the ^ 
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essure variables 
v,o.l axle and v/hen brake-pre 

^ after conclusion ot a representing the 

elapsed arcet ^„^-ial variable ret^ 

^scertaxned^ variable exceeding a dx«e 

di££eient.al ^^^^ ^^^^ ,hat the ^^^^^ ^,^3, 

particular, .t P least ^^.^^ 

performed in a J^tor ^^^^^ ,0 

it being possible £° 

7,::rdetection tnat is adapted to 
re'r-t^in. situation. 

t-v^at, once tne i--^ 
i«r-lv advantageous that. 
It is P-^^^^n'^'.i^erent values are set for ^^^^^^^^ 
.ode is detected, d. ^ ^^^^^^ „te „e 

^Uterential ^-^^^j^^^^ averaged using all br ^^^^^^^^ 

... bra.e ^ :'^^;>e rate of ^^'^^^^^^iZ^r.^. the 

variables ot an a.le^ ^ ^^"^-^^""tMction of the 

fsrenoe of - -f -- in=re^e, a^^ 

J4ffe>rent times. differential quoux 

at diftere"^ i^aat two aiii*=^ ^^t-cs for 

..alue from at least compensates r 

::red tan advantageous — J^^ ...„cing the 

dynamics o brake-pressure 
.^le to use the off set -corrected ^^.^^ 
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. «al.e cylinder to 9en«ate - 
have a main braKe y detection "he" 

B.a.e 3y-e.s usua-^^^^^^^ ^^^^ ^ .,e. to^u.^^^^^^ 
brake admxssxon pre ^^^^^^^ ,t xs - function 

the second operating threshold is set as 

.lue for the differentxal 
the value 



of 



. „ ^-he admission 
,,,e variable representing *e 
- a*iB.ion-prea ^^^^^ a 

Z t^eaee, in particular the 



.0 



the rate o 
quotient 



15 



20 



„£ the present invention a 

°- "^^"Xin^ loth'operatin. ^^tL^^e signal at the 

detection response o£ the p 

tunotion o£ the vn ^^^^^ ^^^^^..^ 

wheel brakes or t joUowing = 

. , aevelcpment, it ie ^-^^"^'J j.^lt detection be 
„ , further "^^^^ J .„,,„ention, the i„ 

„heel-individual braKi 9 tl detection be 

-rr %r dratrunc. peno. 
--n:treiti:^--^^^ , 

following description o. 
,...her advantages result .ro^ ^^^^^^^ 
exenwlary e,*odiments 



^ i-He Drawing 
Brief Description of the 

The figures show: 
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rhe figures sho«. ^^^^^^^ 

illustration, tn 
^^1 in a schettvatxc xH ^ygtem for 

Figure 1 variables of the ^ 

operating ^^^^arding of a £ 

detection and the .^^ .^^tetn of 

controlling and/or 
vehicle; 
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, , the two operating 
for differentiating tn ^ 
oa the procedure for dx ^ion xs actxv 

Figure 2a fauit^ ^inn: 

n^es «>..=>^ ^^^^^ ,„.erventxon, 

« 2b *e calculation ot the 
^^^"^ si^nale. and 

„£«red detection o£ 

^^--^^^ ' ::ttlo« c.a.ts »des. 
maUunction .n 

K.e^larv E*odi>.ents 



5 



20 



,,eWlarY Kntood.ment ^nitoring a 

„ , Illustrates an exe P signals P» 

Figure 1 process, pre ^ „ Wool' 

brake system. "a„al axle are trans ^^^^^^ 

brakes at .^"t^s representing tl.e '>«>^^ ;^ ,3 p„ (ao> and 

*e pressure "^^^^^J^^er, only ^^^^''^'^^^J^ braKes have 

„ay easxly be ^ 3^ axle- ^^ovided with 

additional «--^^^7;,\,aKes . ^XoC XO ^iJ^^^^,^^ in the .axn 
signals of the wheel^^^ ^^^^.^.^n pr 



signals " ^30) 
pressure signal Pa 
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3re»« 

.entUie« - — rt^r- 
Trr---- - llcn o. tl .raKe syste. 

'"-"r:-— ^tnrr ^ --ttgrare 

unset flag intervention, and different flag 

«i.»cut >^"''^"^;;l\«Xing ^-"-'""Xus possible braWng 
occurrence °* ; the various P 

denned so as « J^^" «uppli-* " brake system 

— Te dr.i— in t. bra. syste. 
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(ABS) by 

V v,^alcing system (ABS) ^-^^g 

n'onlv ' ott. .V .... 

intervention by general vehicle ^ble tox 

from 1 to 0. ^^;L1 as 

With the axd of ^^^ection «.th clo 

time measurement .t , otor ^^^^^^^ 

a malfunction of the ^^^"^ , a„d/or 

.etece. in -^-fj^.f^^ .signal ... ^'"^ ^.or ve.ide 
the detected maUunct operating 3 

lating function °I ^ siock 50 may repr 

' r::^- - ^ a^entioned in^ 

---;r:-ch generate, an ^^-^^^^^^^^ ^atem. 
,„troduct.on w ^^^^^^ of the 

a function of th of a malfunction 

20 „ exemplary embodiment ""^ ^^e sketched 

--^^^r:^ra^e ^vstem of amo---^^^^^ .„tire 
detection of a uied cycles the 

,.ogram is starte^^^ ^^^^^^^ --"^^eUt operating modes m 
operation, in of two difte 

3 driver-depen ,,,.3r- dependent braking 

„ the flags for a driv braking 

,or this purpose^ th ^ ^^'"".^"f J^.^m C»S) - 

intervention - ^ ^^.^.lock Making sy _ ^ 

intervention such as ^^,3, F„ 

- . » T - are fi-t J.nce the n.st 

•hicle control -- ^as elapsed 

time difference «, "'^ -ent braking 

addition, time ^ i^er-indepeno 

recent intervention of a £ollo«ing step 

,S rnlervention, is ^7::; indivi-l ^ 
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the measuring range spec ^^^^^^ 
compliance wxth ^^^^'^t Je measuring range, 

,...icular ^VPe;^^;^^3 3ignals is ou.s.de 

Tf one of the pressu detected. Sud program 

•« used as estimai-= f feet -correct eQ V 

using thiS v determined. 
„ are tnus 

signals pcorr.n 



0 



15 



20 



25 



signals Pco«.n ^^^^^^ ^^^^^^^ ^ 

— rr:— — ^^^^^^^ 

possibly avaU^ sUP ^ ' „Ition control syB«. 

(,^.0, and a carta. ^^^^^.^^ ^^„„oi 

(TCS) is not act! .otivat.on °* * intervention 

Has elapsed s.nce the ^^^^ ^^^^ ^^K.ng 

re - - ^'^r::- -- ' 

rrn'e. l. a vehicle control « ^^^^^ 

intervention by ^^^^^^ 

,,0 oheclcs the activation 
follo»in. „,tor vehicle on - ^ 

— ^^;r:: ve°--— '='^"^::::e:t-n and i. 

nag F. £or the dr inter ^^^^ 

driver has not ^^^^ ^as elapsed srn ^^^^^^ 

a spe=i«- ^:r;.:ir o. the bra.e syste. Ut>t.>^^^^_^^^^ 
initiated actrvati step 135. 

""'^'dtally conducted via a low pa- „^ , ,,aKrng 

individually ^ driver-activated „j,3n a 

stopped as soo ,,iterin9 

^■^-rerate "y has e-P-^-t^U intervention, m 

-ral^vated ra^ir a^^^hts o-^rm^eet 

-\"rcS "th respect " ^ --Hceeded, a .ault 
values are chec threshold has d 

^ If the oftseu 

threshold. 
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€.ult has occurred, a 
, „ detected. l£ carried 
(Signal F/Figure D „i,eel-brake press 

„„t in f„,,,,.b.a.e pressures With 

j^ct that all «he ^^^^1 to ^.^^ 

eiight measuring errors, ,„,erve„tion are ^^^^^^ 

,c,i.ated -»--;tlts (Signal F/Fi^- ^ ^^^^^^ ...eed a 

'T'olule amounts ot the ,„Hing and no 

„ben the absolute ariver-activate ^^^^ 

,„„.value threshold an l.^cted, the 

intervention taKe y date 

place within a J^^, ..started wxth 

o«, is terminatea 
program is «- 

the driver of the 
^ v,r-ake system by flag 
•^r> of the braKe based on seu 

. « *^ ^"Te has heen detected in ^"J ,.i.er- 
vehicle has ^.^^ the 

FB (F.=l, or *\;^\^^ention is helow an 
activated >'«'^-yf,, „,e,Her a hra.ing in«- ^^^^ 

- ^^'^^.raJnTsvste™ ^ frha -lapsed since the 

- -^'-"Z t tctnc latencv pe-^ on the 

more than ci anti-lo<=)c d ^^tection is 

,ast i-ervention o a ^^^^^^^^^^ , ..te^ ^^^^^ . 

basis o£ this "h^*' „<,ae I (steP I''"' that 

subdivided is run through - * 

opiating .o^e the i-^-^-^^^^tle «gulation hy 

- » ^rcuT 'without any additional hra^^^^ ^^^^^ 
interventron "^^'^^ „ (»S) and the ,^ 

,he anti-loc.^ -^""^f ^Ui-locK braKlng system ^^^^ 
intervention o£ an operating »ode X ^^^^ 

intervention of an 
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the fault 

.et.Ued represen«txon o£ th „ 

event '^^"^ driver, in parti ^he 

independently °£ .^.art 

'^-'^^"^ " -u.t detection .ein. J^,,,..3 at 

situation "^^"^ aitferences o£ the aing 

exceeding ot pres= ^le ^ 

wheel braKe. o£ a .^aitional a^^l-^J ^^^^^ 

.n, is run through tor consecutively run 

"""T or the sketched program iS 
vehicle or tn= 

for each axle. determined 

v» pressure variable Ap„„ 
„ nrst step -:::7::eel-bra.e pressures XIS) 

freltrro. the pres-es -^^^^ ^^^^^ 

pressure dr££eren ^^^^ ^,5, the a ^j^^^^. 

— °' ^tlt reeX bra.es . i^ -^X^^ ^e elation 

, the averaged bralce- 
f -increase of the 
1-Yie rate or i"^ . 
„ estimation o the ^^^^ 3^0 via 

pressure variables taKes 

differential <Iuotient 
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25 
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nts in time at which 
,4na two consecutive pom esenting 

v"ragrbr;:-e ^-rrt^t:. i^ step 

the ^^^""^^^.^^^-ntial between these ient gP. 

r, — rr.'. - ■ 

„viv formed anu, 
subsequently t 



drop according to 
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gp 



max 



10 



A r^^^-c at least two 

. an is determined over a ^^^^ 
maximum value gPn.x quotient gP.- In st p 

calculations of dxff ^^^^^.ing in the P-°-^^ 

differential quotient gP^ ^ ^ for the br 

^ to a lov^er value gPo that ^^^.^ained, the 

compared to a io been a .^g^i 

permissible , ^3,i,es. in step 235, is 

at the wheel braKes, depending on the ^yv 

Apaii '''' this value depen „,,otient gpmax 

specified value APaU.o' differential quotie y 

^ Tn the event that ^ quotient gPmax 

l^rake ay.tem. m th ^^^^ ^,„erent.al quo" ^^^^^ 

permissible , _,^es. in step 240. 

^p,, at the wheel brakes. 

the equation 
according to tne ^ 
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ecified on the 
being two values that are sp ^^^^ ^.^^ 

/^Pau.o and APaU,x ^ype. m step 230, th 

■ = of the brake system typ quotient 9V^^ ^ 

basis of tne ,,vipre differential brake- 

finally be e.a,nined where ^^^^^ . i.e f 

value gp>. " ,t *e wheel /^^f;^, 

differential ^.Paii function of the z.yy 

pressure ,p.„.. as a ^^..^le Ap„„ 

an upper speorEiea ascertained ^^^^^^ 

b.aKe system. I£ - ^I^e-presaure differential o£ t 

onn for the braK^e f ^v.r^i d value Apaii 

f.om step ^^^^,,3d allowed threshold ^^^^^^^ 

brakes exceeds asce ^^^e, at 

. 235 through 245 at at 1 program is set d 

steps 23b ^ ^„^ted. Otherwise, tne y 

rrtalLr- - - PolUn. cycle. 
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-.4= t-He fault 
•-..d representation of tn the 

event that a * by the ant. 1° ^he now 

-«^^^^'^'ra"rver-activated -^-^^Xlt^ection caused .V 
(^S) during a d ^^^^^^.^^ , .jault ^^^^^^^^^ 

chart ' 3sure diHerences o£ the ^^^^^ 

^he exceeding o£ pre ^^j^.^^, .^le. 

wheel braKe. ot . ^^^.^^nding progr- 

- nriltirUra^ i. coneectrvelV ru 
through or the 

.raxe-preasure 
3„„ ,a in step 200 ■..^.t-corrected wheel- 

In step 300, ^^^^i„ed from the ° ^^^^^ 

variable Ap„„ i ^^^^ differential p^^hermore, 

,.a.e hra.es of a wheel - ^^^^ ^^.^ 

pressures at th ,d„iss.on P^^^^^ ^^nt gp. «e 

,.essure signal P. ^^'-J-'^^^Lged braKe 

cylinder o£ the ^^^^^^^s of uy, in 

::::: -el bra.es of - -f^rre 

pressure at th ^^^^ whether the P ^^^3hold value 

pressure falls below a =P-;^^^^^^^, ,„.es of 

^nrX aCraged braKe P-^-^/^ta negative 
6P»s,. *^ _3iy drops in the form ^^^^ 
an axle simultaneously ,,,e, rn 

differential gradient ■ « p„ssure 
permissible thr- ^^^^^^^^^ val ^^^^^^^^ 

differential rs s g„en, al ^j^^ 

- ---rrrreseure differently^ 
value AP^Bs.s admission pressu 

,,essure ^^^^^ ^'J^^^^ differential .P.. -^^^^^ ^3,,... 

exceeds asc ^ ^^^^^^^^ 34O. ^^^^^^^ ,^,,e. 

p/p.gure 1) restarted wxth 

be set back • coring a braKe 

. a device for monxtorxng ^^^^ 
, a method and a dev sensor suite ot a 

in summary, am „txeel -pressure sen 

. in particular a w 
system, m f 
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. , provide, in "^-'^ ^ 

dUferential ^'^^f the difference ^^^^ 

- -rrrnXi-X «neei --e= - : a function 

Ttr -o;- r «r ... 
:rr:e---i:rar:f%r.a...^-n. 

instantaneous oper 
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